Objective: This study was performed to evaluate the frequency of nasal septal perforation at the suture fixation site of a silastic sheet inserted during nasal surgery. Methods: Seven hundred and twenty-one patients with silastic sheet insertion during common nasal surgeries were examined. The frequency of perforations and subjective symptoms of the patients were evaluated. Results: Nasal septal perforation at the suture fixation site occurred in seven patients (0.97%). In three patients, perforations occurred immediately after removal of the sheet, while four patients developed perforations 2 to 4 weeks later. In most cases, perforations were small and did not exceed 2 to 3 mm in diameter. No patient complained of nasal symptoms related to the septal perforation postoperatively.
INTRODUCTION
Silastic is a silicone strengthened with a Dacron mesh that has been used in a variety of surgical fields for various purposes [1] [2] [3] [4] [5] [6] [7] [8] [9] [10] .
Silastic sheet may also be applied during common nasal surgeries, such as turbinate surgery, septal surgery, endoscopic sinus surgery (ESS), and polypectomy. Silastic sheet can be used to prevent synechia between turbinates and septum or lateral nasal wall, and to promote the healing in cases of septal mucosal injury. However, several complications related to silastic sheet insertion have been reported. These include obstructive symptoms as a result of displacement or migration, an increased rate of infection, and granulation tissue formation [1, 11] .
The most common causes of nasal septal perforation include external nasal trauma and septal surgery [12] . However, septal perforations may also occur at the suture fixation site of a silastic sheet due to necrosis of the septal cartilage and mucosa. We cannot conclude the definite cause of septal perforations because, to our best knowledge, no study has been conducted on the perforations associated with silastic sheet insertion. In addition, no study has reported the frequency of nasal septal perforation after silastic sheet insertion during nasal surgery. Thus, we evaluated the frequency of perforations at the suture fixation sites of silastic sheets and associated subjective symptoms of the patients.
MATERIALS AND METHODS
This retrospective study examined the records of 721 patients who had silastic sheet insertion among 2,150 patients who had un- and then secured to the caudal portion of the nasal cartilaginous septum, using through-and-through mattress suture with 4-0 chromic catgut (Ethicon Inc., Somerville, NJ, USA). This procedure provided adherence of the silastic sheet to the septum, while leaving sufficient space to allow the patient to breathe comfortably through the nose.
Most patients visited our office once a week for 4 to 6 weeks, and once or twice a month for 2 months after the procedure. The silastic sheet was removed 10 to 14 days after nasal surgery, depending on the mucosal condition and healing process. Occurrence of nasal septal perforation and existence of associated subjective symptoms (nasal obstruction, crusting, bleeding, whistling, discharge, foul odor, and nasal pain) were evaluated and verified from medical records.
RESULTS
Among 721 patients who had a silastic sheet insertion, septal perforations at the suture fixation site occurred in seven patients (0.97%). The type of surgery, respective number of patients, and frequency of perforations are summarized in Table 1 . For the convenience of description, we defined the anterior needle passage site through the nasal septum during through-and-through mattress suture as "anterior suture site" and posterior needle passage site as "posterior suture site." Four patients had perforations at the anterior suture site ( Fig. 1) and two patients at the posterior site (Fig. 2) .
One patient had perforations at both the anterior and posterior sites. In three patients, perforations occurred immediately after removal of the sheet, while four patients developed perforations 2 to 4 weeks later. In most cases, perforations were small and did not exceed 2 to 3 mm in diameter. During follow-up, perforation size did not change in five patients. However, in two patients with an anterior perforation, the size increased to about 8 to 9 mm in diameter. In all of the patients with septal perforations, nasal mucosa around the perforation site healed well and no patient complained of nasal symptoms related to the perforation. Crusting at the suture site can also be prevented by applying an ointment or emollient. Because this study was conducted in a retrospective manner, we could not evaluate patient discomfort numerically or statistically. However, placement of a silastic sheet for 10 to 14 days may not be a great burden or discomfort to the patient, and a large number of patients did not notice the sheet in the nasal cavity.
As mentioned in the introduction, we cannot conclude the exact cause of septal perforations associated with silastic sheet insertion.
However, in our opinion, the most possible and explainable cause of septal perforation is thought to be excessive tension when fixing the sheet to the nasal septum with suture material. This may compromise the blood supply, resulting in necrosis of the septal cartilage and mucosa. In all of our cases, through-and-through mattress suture was used for the fixation of a silastic sheet to the nasal septum. The suture material passed the nasal septum twice, anteriorly and posteriorly, and both sites received the similar tension during the fixation. Thus, our theory can be applied to both anterior and posterior perforations, and proper tension should be used when affixing the sheet. Too loose a knot will not cause the sheet to adhere to the septum and can cause swinging of the sheet and nasal obstruction during breathing. In contrast, excessively tight suturing causes pressure necrosis, as mentioned above. Four patients demonstrated delayed perforations. These patients developed crust on both sides of the suture site. In our opinion, this may slowly compromise the blood circulation and result in delayed perforations. We were always careful when affixing the sheet to the nasal septum with suture material. However, even when appropriate tension is applied, perforations may occur for reasons that are not apparent from the results of this study.
Our study showed that the frequency of nasal septal perforation at the suture site was very low (0.97%) and none of the patients with septal perforation complained of discomfort or symptoms postoperatively. This may be due to the small size of the perforation and complete mucosal healing of the perforation site.
In conclusion, the frequency of septal perforations occurring at suture fixation sites after applying silastic sheets was very low and there were no subjective symptoms. However, we suggest that reasonable criteria are necessary prior to silastic sheet insertion and appropriate tension should be applied while affixing a silastic sheet to the nasal septum. We believe that this report has value as the first study to evaluate the frequency of septal perforation occurring after application of silastic sheets in nasal surgery.
